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(S) Pharmaeologicaily active CNS compounds. 

(g) The invention relates to compounds of fonnula (I) and salts thereof 
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wherein R^ and are the same or different and are each selected from hydroxy, or a group NRW° 
wherein R® and R^° are each hydrogen, alkyl. aryl. arylalkyi or together with the nitrogen atom to which 
they are attached form a ring, optionally containing a further heteroatom and optionally further 
substituted by alkyl, aryl or arylalkyi ; 

R' is selected from hydrogen, haloalkyl, alky! and halo, R* to R^ are the same or different, and are each 
selected from hydrogen, halo, nitro, amino, sulphonamido or alkylsulphonylamino ; 
or R^ and R^ or R^ and R^ may together form a carbocydic ring ; 
with the proviso that at least one of R* to R® is other than hydn^gen. 

The compounds may be used for the treatment or prophylaxis of a neurodegenerative or other 
neurological disorder of the CNS. the aetiology of which includes excessive release of the neurot- 
ransmitter glutamate. 
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of cental ne-vous system (CNS, disonlers aTd cJia^^^^ °^ ^ ^"9^ 

s MaroTrj^LTs^r^yT:^^ 

mate has been implicated in a number of cental neJauT!:^^ l^' ^® "«'">to»c effectof gluta- 
bral ischaemic damage and ethnic nJo^n^^^S^^l t'^^ATs '"T^ '"''"'''"^ cere- 
disorders and Huntington-s chorea. fMeldrum aS2n« mSfsB 1^''' "'^^^y^^ 

^ R* R' 

30 

vwth the proviso that at least one of R« to Rs is other m.n h„x 
j;3^^.ebotham.o.R3,.^^,„J-^^^^^^^^ 

" O) c^s^Sot XrSaTR? rtieltT^^^^^^^ j -'^^'^ « ™ Of formula 

d^Mamino. morpholino. pipe«zlnyl. ori^.Zl7, J^^' ^ ««'«<^ ""^no- alkylamina 

R» IS hydrogen, alkyi or Irifluoromethyl: 

R* is halo or hydrogen; 
<5 Is halo or hydrogen; 

R" is halo, nitro. amino or hydrogen; 

R' is halo or hydrogen: 

R' is halo or hydrogen* 

be«, ascrtbod a, c„„^'" ««-'-««~col (1 951) 6. 165). No bWo|^ 

-S'"*"" "'"""^"^ a.)«. ph.„««„.,^«o.p«^ 
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(la) 



10 

wherein and R^ are the same or different and are each selected from hydroxy, or a group NR^R^^ wherein 
and R^^ are each hydrogen, afkyi, aryl, arylalkyi or together with the nitrogen atom to which they are attached 
fom a ring, optionally containing a lurther heteroatom and optionally further substituted by alkyi, aryl or arylalkyi; 
R3 is selected from hydrogen, haloalkyl, alkyl and halo; 
IS R^ to RB are the same or different and are each selected from hydrogen, halo, nitro. amino, sulphonamldo or 
alkylsulphonylamino; 

or R* and R^ or R^ and R® may together form a carbocydic ring; 
with the proviso that at least one of R^ to R^ is other than hydrogen; 
for use in therapy. 

20 According to a preferred embodiment, the invention provides a compound of formula (la) or a pharmaceutl- 

cafly acceptable salt thereof wherein R^ and R^ are the same or different and are each selected from amino, 

alkylamino, dtaikylamino, morpiiolino. piperazinyl, or N'-alkyi piperazinyl; 

R3 is hydrogen, alkyl or trifluoromethyl; 

R^ is halo or hydrogen; 
25 R^ is halo or hydrogen; 

R^ is halo, nitro, amino or hydrogen; 
is halo or hydrogen; 

RB is halo or hydrogen; 

or R^ and R> may form a carbocydic ring; 
50 for use in therapy. 

Preferred compounds of formula (I) indude;- 

2.4-Diamino-6-(2,3-dich!orophenyt)pyrimidine; 

2,4-Diamho-6-(2-chlorophenyl)pyrimidine; 

2.4-Dlamlno-6-(2,4-dichlorophenyi)pyrimidine; 
35 2,4-Diamino-5-methyl-6-(4-chIorophenyI)pyrimidine; 

2,4-Diamino-6-(a-naphthyl)pyrimidine; 

2,4-Dlamlno-6-(2,3,6-trichlorophenyl)pyrlmidine; . 

2,4-Diamlno-5-methyl-6-(2.3,5-trlchlorophenyl)pyrimidine; 

2,4-Diamino-5-trifluoromethyl-6^2.3,5-trlchiorophenyl) pyrimldine; 
40 2,4-Diamlno-6-nitro-6-(2,3,5-trichlorophenyl)pyrimidine; 

2.4-Dlamlno-5-methyl-6-(4-amino-3,5-dichloropheny!) pyrimidine; 

2,4-Diamino-5-methyl-6-(3,5-dichiorophenyl)pyrimidine; 

4-Amino-2-N,N-dimethylamlno-6-(2,3,5-trlchlorophenyl) pyrimidine; 

4-Amino-2-N-morpholino-6-{2.3.5-trichlorophenyl)pyrimidine; 
45 4-Amino-2-(4-methylplperazin-1-yl>-6-(2.3,5-trlchiorophenyl) pyrimidine; 

2,4-Diamino-5-methyl-6-(4-amino-2.3,5-trichlorophenyl) pyrimidine; 

2,4-Diamino-6-(4-amino-3,5-dichlorophenyl)pyrimldlne; 

2,4-Diamino-6-(4-amlno-2,3.5-trichlorophenyI)pyrimldine. 

Compounds of formula (ia) may be used in the treatment or prophylaxis in a mammal of a neurodegenera- 
50 tive or other neurological disorder of the central nervous system, the aetiology of which indudes excessive 

release of the neurotransmitter glutamate. Such conditions can be either acute or chronic. Acute condition 

indude cerebral ischaemic damage which may arise from a variety of causes induding stroke, cardiac arrest, 

cardiac bypass surgery, neonatal anoxia and hypoglycaemta; and also physical injury or trauma of the spinal 

cord or brain. Chronic disorders indude Alzheimer's disease. Huntington's chorea, Olivopontocerebrellar 
55 atrophy and motor system disorders. Other neurological conditions which may be treated with a compound of 

formula (la) indude depression, manic depresston. schizophrenia, chronic pain, epilepsy, trigeminal r>euralgla 

and migraine. 

According to a further aspect, the present invention provides a method for the treatment or prophylaxis in 

3 
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amammal. Indudingman. of a neurodegenerative orother neurological disofderof the central neivous svstem 
S^ntZ '"^"^ '^^'^ °^ neurotransmitter glutamate whiS?«^JZsSl 

stermg to fte sa,d mammal a nor^toxiceffectlve amount of a compound of fonriula (la) or a salt S^^of 
Jp particular, the invention provides a method of treating a mammal predisposed to or havino increased 
«*ac^ularglutamatelevelsoftheCNScomprisin 

tnreamountofacompoundoffamnila(la)orapham,aceuBcaIlyacceptablesaltthereof "^"•^^^'^ 
the I^JUZT" r^^'^r ^ °^ '^"""'^ f " « ^ "se in 'therapy, in particular 

tem t^i ?^ "«"™«*«9«"«rative orother neurological disorder of the centS^ nervous st^ 

ment or proph)rt^« of a neurodegenerative or other neurological disorder of the central nervw«TXn^ 
aetiology of which includes excessive release of the neurotransmitter glutamate ^ 

The present invention includes compounds of formula Q) and (la) in the form of salts in oartirulararirf ^h^l 

CSSh.? r"*"!"^!^''*""" ^"""S" of non-pham,aceuticaIiy acceptable adds mSt^ 
uaityinthep^eparahonand purification 

ftom hydrochlonc, hydrobromic. sulphuric, citric, tartaric, phosphoric laci, pyruvic. aceS sucS^'Sfc 

feeTonintl'- "^TT- "'^^f^'^'^^ ethanesulphonic e-toluenesulphonic. benzenes^ p^^rJc 
isethionic acids. Salts of the compounds of fomnulae (I) and (la) can be made bv reartinn th- T.™!, • V 
pound in the form of the free base with the appropriate acid ^ ^ appropnate com- 

While it is possible for the compounds of fomiula (la) to be administered as the raw chemical it is oreferahte 
to present them as a phamiaceutical formuIaUon. The fomiulaHons of the present invrntonTimlri^lT 
poundof formula (la,. asabovedefined.oraphanTiaceuticallyacLXfsitX^^^ 
pham,aceut.cally acceptable canriers therefor and optionally other S,erapeutfcir^2te -Sr«^^^^^ 

tothre??::;rr^^"^^'''"^"^~"^^^""^ 

a pharmaceutically acceptable salt thereof ("acth^e ingredienH with the carrier which wnsLtes ^e t ™~ 

itrprrtirtrdreS^^^^^^ 

>.Jt!^^^"T °^ '"^ ^^^"^ ^'^^ administration may be presented as discrete units 

such as capsules, cachets or tablets each containing a predetemiined amount ofTe a^e inarSL^t « - 
poj^er or granules; as a solu«on or a suspension in an aqueous liquid or a no^^'J^'.^^ ^^^^^^ 

cJI^^ohUm T ""^"^^^^ ^'"P^ession or moulding, optionally with one or more accessory ingredients 
Comprised tablets may be prepared by compressing In a suitable machine the active inareSirt i^r.^ 

°H ""^'"^ "'^^^ "'O'^ding in a suitable rnSe S- 

l^dT. r kT'T' 7^*""^ ^" '"^^ "^""^ The tablets may optioXte" Tted S 

whK^Cc^rin anSnl '"'"f ^""""^ ^"'^ sten^e^niecSo^sSut;ons 

Z M«r^f^?T bacteriostats and solutes which render the formulation isotonic with 

Formiilallons for topical sdirtnlaMlon m Hie moutn. la e«an<ple hiocaOy or MiMlnaualh Indulo loun.... 
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comprising the active ingredient in a basis such as gelatin and glycerin or sucrose and acacia. 

Preferred unit dosage formulations are those containing an effective dose, an hereinbelow recited, or an 
appropriate fraction thereof, of the active ingredient 

It should be understood that in addition to the ingredients particularly mentioned above, the formulations 
s of this invention may Include other agents conventonal in the art having regard to the type of formulation in 
question, for example those suitable for oral administration may include flavouring agents. 

Tablets or other forms of presentation provided in discrete units may conveniently contain an amount of 
compound of formula (la) which Is effective at such dosage or as a multiple of the same, for Instance, units 
containing 5mg to 500mg, usually around 10mg to 250mg. 
ID The compounds of the fbnmula (la) are preferably used to treat CNS disorders or diseases by oral admini- 
stration or injection (intraparenteral or subcutaneous). The precise amount of compound administered to a 
patient will be the responsibility of the attendant physician. However the dose employed will depend on a num- 
ber of factors, including the age and sex of the patient, the precise disorder being treated, and its severity. Thus 
for example when treating a patient with epilepsy the dose range Is likely to be significantly lower than when 
IS treating a patient after stroke to alleviate cerebral ischaemic damage. Moreover, the route of administration is 
likely to vary depending on the condition and its severity. 

Nonetheless, for treating a CNS disorder such as to alleviate cerebral Ischaemic damage as herein des- 
cribed compounds of formula (la) may typically be administered either orally or by injection at a dose of from 
0.1 to 30 mg/kg per day. The dose range for adult humans Is generally in the range from 6 to 2,400 mg/day 
20 and preferably in the order of 35 to 1 050 mg/day. 

Compounds of the present invention may be made by any methods known in the art to make analogous 
compounds (see, for example, JACS 73, (1951) p3763). 

The present invention provides a method of manufacturing a compound of formula' (la) which comprises 
reacting a compound of fomnuia (II) 

25 



30 



3S 




(II) 



wherein R^ R®, and R^ are as defined above and L is a ieaving group with a compound of formula (III) 

40 . 



NH 




(III) 



45 

or a salt thereof, wherein R^ is as defined above and isolating the compound of formula (la) as the free base 
or a salt thereof and optionally converting one compound of formula (la) into another compound of formula (la) 
and optionally converting the compound of fonmula (la) in the fonnn of the free base into a salt thereof, or 
optionally converting one salt into another salt thereof. 

so Certain compounds of fonmula (Hi) may of course exist in oonresponding tautomeric form. For example, 
when R^ is hydroxy as the corresponding urea. 

Examples of suitable leaving groups L include alkoxy, particularly Ci^alkoxy, halo, alkylthio, particularly 
Ci^alkylthio or substituted amino, eg. aniline, morpholino. Ci^alkylamino or behzylamino. Preferably in formula 
(III), R^ is a group NRdR^<> as defined above. Advantageously R^ is amino, alkylamino, dialkylamino, morpholino, 

55 piperazlnylorN-methylpiperazinyl. 

Preferably the reaction of the compounds of formula (II) and (ill) is carried out in a non-aqueous solvent, 
for example an alkanol. eg. ethanoi. at elevated temperatures (eg. from 60 to ISO^'C). A base, preferably an 
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alkanoxide. eg. sodium ethoxide is generally added where the compound of formula (II!) Is used as a salt 
Compound of fomiula (II) may be made by methods known in the art (see. for example, JACS, 1951. 73. 

3763) for example by reaction of the p-ketonitrile with diazomethane. 

Compounds of formula (III) when Ri is piperazlnyl or alkyi piperazinyl can be made by standard methods 

for example by reaction of a known compound of formula (III) where is alkyfthto with the appropriate amine. 

eg. N-methylpiperazlne. This reaction is preferably canied out at room temperature in a suitable solvent such 

as water. 

The invention is illustrated by the following examples. 
Example 1 

2,4-Dfamino-6>(2,3'dichlorophenyf)pyrimidine 
(?) Methyl 2,3-Dlchlorobenzoate 

2,3-DlchIoroben20ic add (SOgiAldrich) was refluxed with thtonyl chloride (250m1) for 1 hour. The solution 
was filtered and evaporated to dryness under reduced pressure. The resulting oil was added dropwise to dry 
methanol (200ml) with stirring at room temperature. After 1 hour the resulting solution was evaporated to dry- 
ness under reduced pressure and the residue taken up in ether. The organic phase was washed twice with 
water, charcoaled, filtered and dried over magnesium sulphate. Yield, 34gms, Mp. 36-38*»C. 

(ii) 2.3-dichJoroben20vlacetonitrile 

Sodium metal (2.3g) was dissolved in dry methanol (lOOmQ and the solution they evaporated to dryness 
under reduced pressure. To this residue were added dry acetonitrile (26ml) and methyl 2,3«dichlorobenzoate 
(20.5g) and the mbcture stirred and refluxed under nitrogen overnight. Total was poured into water (100ml) and 
extracted with ether. The aqueous phase was then carefully acidified to pH6 with 2N hydrochloric acid, and 
extracted with chlorofomi. The organic phase was then washed with water, dried over magnesium sulphate 
fntered and evaporated to dryness. The resulting oil was purified by column chromatography on silica, efutino 
with chloroform. Yield 1.75g. ^ 

(Hi) 3-(2.3>Dichlorophenyt)-3-metoxy-acrylonitrile 

2.3>Dlchlorobenzoylacetonitri1e (2.8g) was dissolved in ether and this solution added to an excess of 
diazomethane in ether solution, with stirring and ioe-bath cooling. The solution was gradually allowed to warm 
to room temperature and allowed to stand overnight The solution was evaporated to dryness under reduced 
pressure and the crude product purified by column chromatography on silica, eluting with chlorofonn. The result- 
ing solkJ was reciystallised from methanol. Yield 1 .47g, Mp. 93-95*»C. 

(iv) 2.4-Diamlno-6-(2.3-dichlorophenyipyrimtdine 

The enol ether (0.7g) was added to a suspension of guanidine (from guanidine hydrochloride (0.67g) and 
sodium metal (0.1 6g)) in dry ethanol (40ml) and total heated to 130*^ in a sealed vessel for 1 8 hours. The reac- 
tion mixture was evaporated to low volume, taken up in chlorofonn and washed with water. The organic phase 
was dried over magnesium sulphate, filtered and evaporated to dryness. The crude product was purified by 
column chromatography on silica, eluting with chlorofonm. and 2% methanol In chloroform. Yield 0.15g. 

This product was re^hromatographed on silica, eluting with chloroform, and 2% and 5% methanol in 
chlorofonn^ Yield 0.09g, Mp 180-2*C. 
NMR: Solvent = CDQa 

Assignment 7.50 (d.1H). 7.38(d,1H). 7.25(t1H), 6.05(s.1H). 4.60-4.90(br.d.4H). 
Example 2 

2.4-Diamlno-6-(2-<;hlorophenyl)pyrimidine 
(i) 3-(chlorophenyl)-3-metoxy-acryionitrile 

2^hloroben2oy1acetDnltri1e(5g: UncasterSynlheste) was dissolved In the minimum of dichloromethane 
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and added to an excess of diazonnethane in ether solution, with sttrring and ice-bath cooling. The solution was 
gradually aDowed to warm to roonn temperature and left to stand overnight The solution was evaporated to 
dryness under reduced pressure and the cnjde product purified by column chromatography on silica, eluting 
with dichloromethane. Yield 4.85g, Mp. 42-44^C. 

5 

(il) 2,4-Diamlno-6-(2-chlorophenyl)pyrimidine 

The enol ether (4.75g) was added to a suspension of guanidine (from guanidine hydrochloride (4.68g} and 
sodium metal (1.13g}) in dry ethanol (125ml) and the total heated to ISO^'C in a sealed vessel for 18 hours. 
10 The reaction mixture was evaporated to low volume, taken up in chloroform and washed with water. The organic 
phase was dried over magnesium sulphate, filtered and evaporated to dryness. The crude product was purified 
by column chromatography on silica, eluting with chloroform, and 2% methanol In chlorofonm. Yield 0.5g. This 
product was re-chromatographed on silica, eluting with chloroform, and 2% methanol In chloroform. Mp. 165- 
7*C. 

15 NMR: Solvent -CDCi). 

Assignment 6.85-7.15 (m.4H), 5.70(s.1H). 5.40(br.s.2H), 4.87(br.s,2H). 

Example 3 

20 2,4-Diamino-6-(2,4-Dichlorophenyl)pyrimldlne 

(1) Methyl 2,4-Dlchlorobenzoate 

2.4-Dichlorobenzoic acid (50g: Aldrich) was refluxed with thionyi chloride (250ml) for 1 hour. The solution 
25 was filtered and evaporated to drynesn under reduced pressure. The resulting oil was added dropwise to dry 
methanol (200ml) with stirring at room temperature. After 1 hour the resulting solution was evaporated to dry- 
ness under reduced pressure and the residue talcen up in ether. The organic phase was washed twice with 
water, charcoaled filtered and dried over magnesium sulphate. Yield 40g of a yellow o8. 

30 (ti) 2 4-Dlchlorobenzoylacetonltrne 

Sodium metal (2.3g) was dissolved in dry methanol (100ml) and the solution then evaporated to dryness 
under reduced pressure. To this residue were added dry acetonitrile (26ml) and methyl 2.4-dichlorobenzoate 
(20.5g) and the mixture stinted and refluxed under nitrogen overnight Total was poured into water (100ml) and 
35 extracted with ether. The aqueous phase was then carefully acidified to plH5-6 with 2N hydrochloric acid, and 
extracted with chlorofbrni. The organic phase was then washed with water, dried over magnesium sulphate, 
filtered and evaporated to dryness. The resulting oil was purified by column chromatography on silica eluting 
with chloroform. Yield 2.42g of a pale lemon solid. 

40 (ii0 3-(2,4-DichlorDpheny)-3-methoxy-acrylonitrile 

2,4-OichlorobenzoyiacetonitrQe (5.5g) was dissolved/suspended in ether (1 OOml) and stirred in an ice bath 
whilst a solution of diazomethane (c.1.25g) in ether (150ml) was added dropwise. The solution was gradually 
allowed to warm to room temperature and allowed to stand overnight The solution was evaporated to dryness 
45 under reduced pressure and the crude product purified by column chromatography on silica eluting with 
dichloromethane. Yield 4.8g. 

pv) 2,4- Diamino-6-(2,4-Dichlorophenyl)pyrimidine 

50 The end ether (2.8g) was added to a suspension of guanidine [from guanidine hydrochloride (2.68g) and 
sodium metal (0.64g)] in dry ethanol (100ml) and total heated to leo^'C in a sealed vessel for 18 hours. Reaction 
mixture was evaporated to low volume, taken up in chloroform and washed with water. Organic phase was dried 
over magnesium sulphate filtered and evaporated to dryness. The erode product was twice purified by column 
chromatography on silica, eluting with chlorofbmn, and 2% methanol in chloroform. Yield 0.21g. mp. » 170-4''C. 

55 NMR: Solvent - CDCI, 

Assignment 7.50 (d,1H). 7.47 {s,1H), 7.32 (dd.lH). 6.12 (s.1H), 4.60-5.00 (br.d, 4H). 
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Example 4 

2.4«Dtamino-6>(1-naphthyl)pyrim!dine 

5 (D Methyl 1-Naphthoate 

1 -Naphthoic add (50g: Aldrich) was refiuxed with thbnyt chloride (250rnl) for 1 hour. The solution was 
treated with charcoal, filtered and evaporated to dryness under reduced pressure. The resulting oil was added 
dropwise to dry methanol (200nnl) with stirring at room temperature. After 1 hour the resulting solution was 
10 evaporated to dryness under reduced pressure and the residue taken up in ether. The organic phase was 
washed twice with water, charcoaled, filtered and dried over magnesium sulphate. Yield 38g. of a yeHow oil. 

(li) 1-NaphthoyiacetDnitrfle 

15 Sodium metal (1 . 15g) was dissolved in dry methanol (SOml) and solution then evaporated to dryness under 
reduced pressure. To this residue were added dry acetonitnle (13.5ml) and methyl l-naphthoate (9.3g) and 
the mixture stinred and refiuxed under nitrogen ovemight Total was poured into water (50m!) and extracted 
with ether. The aqueous phase was then carefully acidified to pHS-7 with 2N hydrochloric acid and the resulting 
solid filtered off and washed with water. The crude product was purified by column chromatography on silica, 

20 eluting with chloroform. Yield 0.93g. mp. 95-96**C. 

(iii) 3-(1-Naphthy1V3-methoxy acrylonitnle 

1-Naphthoyiacetonitri1e (6.9g) was dissolved in dtchloromethane (100ml) and this solution added to an 
2S excess of diazomethane in ether solution with stirring and ice-bath cooling. The solution was gradually allowed 
to warm to room temperature and allowed to stand ovemight The solution was evaporated to dryness under 
reduced pressure and the crude product purified by column chromatography on sHica, eluting with chlorofonn. 
Yield 6.6g. 

30 (iv) 2^4-Diamino-6-1naphthy)pyrimldine 

The enol ether {3.8g) was added to a suspension of guanidine [from guanidine hydrochloride (3.44g) and 
sodium metal (0.83g)] in dry ethanol (1 SOml) and total heated to 1 SO^'C in a sealed vessel for 1 8 hours. Reaction 
mixture was evaporated to low volume, taken up in chloroform and washed with water. Organk: phase was dried 
35 over magneskim sulphate, filtered and evaporated to dryness. The crude product was purified by column 
chromatography on silica, eluting with chiorofonn. and 5% methanol in chloroform. Yield l.lg. mp. - 93-95''C. 
NMR: Solvent = CDC!3 

Assignment 8.15 (m.lH), 7.85 {m,2H). 7.50 (m.4H), 6.08 (s,1H), 5.00 (br.s.2H). 4.80 (br.s. 2H). 

40 Pharmacological Activity 

Inhibitfon of Gtutamate release and Inhibition of Rat Liver DHFR 

Compounds of formula (la) were tested for their effect on veratrine-evoked release of glutamate from rat 
45 brain slices according to the protocol described in Epilepsia 27(5): 490-497, 1986. The protocol for testing for 
inhibition of DI^FR activity was a modification of that set out in Biochemical Pharmacology Vol.20 pp 561-574, 
1971. 

The results are given in Table 1. the IC50 being the concentratk>n of compound to cause 50% of DHFR 
enzyme activity. 

50 



55 

i 

V 
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TABLE 1 

compound lC5o(MM) iCjoC^M) 

of Glutamate Release Rat Liver DHFR 

Example Ho. (P95 limits) (pgs limits) 

<100 
>100 
<100 
>55 
100 

* 2 , 4-Diamino-5-methyl-6- (4-chlorophenyl) pyrimidine 
20 made by the method of Russell, J.Chem.Soc. (1954) 

2951. 

Pharmaceuticai Formulation Example 

25 

A: Tablets 

150 mg ) 
200 mg ) 
50 mg ) 
4 mg ) 
4 mg ) 

) =* contents per tablet. 

40 The drug was mixed with the lactose and starch and granulated with a solution of the polyvinylpyrrotidone 
in water. The resultant granules were dried, mixed with magnesium stearate and compressed to give tablets. 

B: Injections 

45 Injections I 

The salt of the compound of Formula (la) was dlssoh^ed in sterile water for injection. 
Intravenous Injectton Formulation 11 

so 

Active ingredient 0.20g 
Sterile, pyrogen-free 
^3 phosphate buffer (pH9.0) to 10ml 

The compound of Example I as a salt is dissolved in most of the phosphate buffer at 35-40*^0, then made 
up to volume and filtered through a sterile micropore filter into sterile 10ml glass vials (Type 1) which are sealed 



TO 



f5 



1 
2 
3 
* 

4 



10 

10 

>10 

>10 

>10 



Compound of Example 1 

Lactose 

Maize Starch 

Po lyviny Ipyr rol idone 

Magnesium Stearate 
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with sterile closures and overseals. 

In the fofiowing Examples, the active compound may l>e any compound of fomtula (la) or phamiaceutically 
acceptatrfe salt thereof. ^ / r / 

5 C: Capsule Fomiulations 

Capsule Fommlation I 

Formulation A may be prepared by admucing the ingredients and filing two-part hard gelatin capsules with 
10 the resulting mbcture. 



IS 



35 



ma/capsule 

(a) Active ingredient 250 

(b) Lactose B.P. 143 

(c) Sodium Starch Glycollate 25 

(d) Magnesium Stearate 2. 

20 420 

Capsule Formulation 11 

25 ma /capsule 

(a) Active Ingredient 250 

(b) Macrogel 4000 BP 350 

600 

30 

Capsules may be prepared by melting the Macrogel 4000 BP, dispersing the active ingredient in the melt 
and filling two-part hard gelatin capsules therewith. 

Capsule Formulation HI (Controlled release capsule) 

ma/capgule 

(a) Active Ingredient 250 

(b) Microcrystalline Cellulose 125 

(c) Lactose BP X25 

(d) Ethyl Cellulose jjj. 

513 

The controlled^lease capsule fbnmulation may be prepared by extruding mixed ingredients (a) to (c) using 
an extruder, then spheronising and drying the extrudate. The dried pellets are coated with ethyl cellulose (d) 
as a controlled-release membrane and faied into two-part hard gelatin capsules. 

50 D: Syrup formulation 

Active ingredient 0,2500 g 

Sorbitol Solution 1 .500O g 

Glycerol 1.0000 g 

55 Sodium Benzoate 0.0050 g 

Flavour 0.0125 ml 

Purified Water q.s. to 5.O ml 

The sodium benzoate dissoWed in a portion of the purged water and the sorbitol solution added. The 

10 
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active ingredient is added and dissolved. Tlie resulting solutbn is mixed with the giycerol and then made up 
to the required volume with the purified water. 

E: Suppository formulation 

ma/ suppository 
Active ingredient (63m1)* 250 
Hard Fat, BP 

(Witepsol HIS - Dynamit Hobel) 1770 

2020 

* The active ingredient is used as a powder wherein at 
least 90% of the particles are of 63Mn diameter or 
less* 

20 One fifth of the Witepsol H15 is melted in a steam-jacketed pan at 45''C maximum. The active ingredient 

is sifted through a 200^m sieve and added to the molten base with mixing, using a Sfhrerson fitted with a cutting 
head, until a smooth dispersion rs achieved. Maintaining the mixture at 45^C, the remaining Witepsol H15 is 
added to the suspension which is stirred to ensure a homogenous mix. The entire suspension is then passed 
through a 250\m stainless steel screen and. with continuous stining. allowed to cool to 440''C. At a temperature 

25 of 38-40*'C, 2.02g allquots of the mixture are filled into suitat}le plastic moulds and the suppositories allowed 
to cool to room temperature. 
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Claims 

1. A compound of formula (1) or a salt thereof 




(I) 



wherein and R2 are the same or different and are each selected from hydroxy, or a group NR^R^o whe- 
45 rein R» and R^o are each hydrogen, aikyi, aryl, arylalkyl or together with the nitrogen atom to which they 

are attached form a ring, optionally containing a further heteroatom and optionally further substituted by 
alkyl. aryi or arylalkyl; 

R3 is selected from hydrogen, haloalkyi, alkyl and halo, 

R^ to RB are the same or different, and are each selected from hydrogen, halo, nitro, amino, sulphonamido 
50 or alkylsulphonylamino; 

with the proviso that at least one of R^ to R^ is other than hydrogen, and with the further proviso that when 
R^ and R2 are both amino. R3 is hydrogen or methyl, and R« is chloro, then one of R*, R^. R^ or R*^ is other 
than hydrogen. 



55 2. A compound as claimed in Claim 1 or a salt thereof wherein R^ and R2 are the same or different and are 
each selected from amino, aikylamino, dialkylamino, morphbiino. piperazinyl. or N'-alkyl piperazinyl; 
R3 is hydrogen, alkyl or trifluoromethyl; 
R* is halo or hydrogen; 

11 
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R5 is halo or hydrogen; 

is halo, nitro, amino or hydrogen; 

is halo or hydrogen; 
R® Is halo or hydrogen; 

provided that when R^ is chloro, and W and R2 are both amino and R^ is hydrogen or methyl, then one of 
R*. R5, B7 and R« is other than hydrogen. 

3. 2.4-Diamino-6-(2.3-dichlorophenyl)pyrimidine; 
2.4-Diamino-6-(2-chlorophenyl)pyrimldlne: 
2,4-Dlamino-6-(2,4-dichlorophenyl)pyrimidine; 
2,4-Diamino-5-methyl-6-(4-chIorophenyl)pyrimidine; 
2,4-Diamino-6-(a-naphthyl)pyrimldine: 
2,4-Diamino-6-(2.3,5-trichIorophenyl)pyrimidine; 
2.4-Dlamino-5-methyl-6^2,3.5-trichIorophenyl)pyrimidlne; 
2,4.Diamino.5-trTfluorome%l-6K2,3,5-trichlorophenyl) pyrimidlne: 
2.4-Diamino-5-nltro-6-(2.3.5-trich!oropheny!)pyrimidine: 
2,4-Diamlno-5-methyl-6-(4-amino«3,5-dichlorophenyl)pyrimidine; 
2,4-Diamino-5-methyl-6-(3,5"dichlorophenyI)pyrimidine; 
4-Amino-2-N.N-dimethyIamino-6-(2,3.5-trichlorophenyl) pyrimidlne; 
4nAmino-2-N.morpholino-6-{2,3.5-trichlorophenyl)pyrimidine: 
4-Amlno.2-{4-methylp!pera2in-1-yl).6-(2.3,5-trichlorophenyl) pyrimidlne; 
2,4-Diamino-5-methyl-6-(4-amino-2,3,5-trichIorophenyl) pyrimidlne; 
2.4-Diamlno-6-(4-amino-3.5-dichlorophenyl)pyrimidlne; 
2.4-Diamino-6-{4.amlno-2,3.5-lrichlorophenyl)pyrimidine; 

or a salt thereof. 

4. A compound of formula (la) or a phannaceutically acceptable salt thereof 




(la) 



wherein R^ and R2 are the same or different and are each selected from hydroxy, or a group UR^R^^ whe- 
rein R9 and R^o are each hydrogen, alkyl. aryl. arylalkyl or together with the nitrogen atom to which they 
are attached fdnn a ring, optionally containing a further heteroatom and optionally further substituted by 
alkyl. aiyl or arylalkyl; 

R3 is selected firom hydrogen, haloalkyl. alkyl and halo. R« to Rb are the same or different, and are each 
selected from hydrogen, halo, nitro, amino, sulphonamido or alkylsulphonylamino; 
or R* and R« or Rs and R^ may together fonn a carbocydic ring; 
with the proviso that at least one of R< to R« is other than hydrogen; 
for use in therapy. 

A compound as claimed In Claim 4 or a phannaceutically acceptable salt tfiereof wherein Ri and R2 are 

the same or different and are each selected from amino, alkylamino. dialkylamino, morpholino, piperazinyl. 

orN'-alkylpiperazinyl; 

R5 is hydrogen, alkyl or trilluoromethyl; 

R* is halo or hydrogen; 

RS Is halo or hydrogen; 

RB Is halo, nitro, amino or hydrogen; 

R^ is halo or hydrogen; 

R« Is halo or hydrogen; 

or R< and R« may ^together fonn a cart)Ocycllc ring; 
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for use in therapy. 

A compound as claimed in Claim 4 selected from 

2,4-Diamino-6-(2.3-dichlorophenyl)pyrimidine; 

2,4-Dlamino-6-(2-chlorophenyl)pyrlmidine; 

2,4-Diamino-6-(2.3-dichlorophenyl)pyrimidine; 

2.4-Diam!no-5-methyl-6-(4-chlorophenyl)pyrimidine; 

2,4-Diamino-6-(a-naphthyl)pyrimidlne; 

2.4-Diamino-6-(2,3,5-trichIorophenyI)pyrimidine; 

2.4-Diamino-5-methyl-6-{2.3,5-trichlorophenyl)pyrimidine; 

2.4-Diamino-5-trif1uoromethyl-6-(2,3,5*trichlorophenyl)pyrlmldine; 

2,4-Diamino-5-nftro-6-{2,3,5-trlchlorophenyl)pyrlmidine; 

2,4-Diamino-5-methyl-6-(4-amino-3,5-dlchIorophenyl) pyrimldine; 

2,4-Diamino-6-methyl-6-{3,5-dichlorophenyf)pyrimidlne; 

4-Amino-2-N,N;-dimethylamino-6-(2,3,5-trichlorophenyI) pyrimidine; 

4-Amlno-2-NHrnorphollno-6-{2,3,5-trich!orophen^ 

4-Amlno-2-{4Hnethylpiperazln-1 -yl)-6-(2,3,5-trichlorophenyl) pyrimidine; 

2,4-Diamino-5-methyl-6-(4-amino-2,3.5-trichlorophenyl) pyrimidine; 

2,4-Diamino-6-(4-amino-3,5-dichlorophenyl)pyrimidine; 

2.4-Diamlno-6-(4-amino-2,3,5-trichlorophenyl)pyrimldine; 

or a phannaceuttcally acceptable salt thereof, for use in therapy. 

A compound as claimed in any of Claims 4 to 6 for use In the therapy or prophylaxis or a neuro-degenera- 
tive or other neurological disorder of the central nervous system, the aetiology of which includes excessive 
release of the neurotransmitter glutamate. 

A pharmaceutical composition which comprises a compound of formula (ia) as defined in any of Claims 
4 to 6 or a phamnaceutically acceptable salt thereof together with at least one pharmaceuticaily acceptable 
carrier. 

A process for the preparation of a compound of formula (ta) as defined in any of Claims 4 to 6 which com- 
prises reacting a compound of fbrnnula (11) 



wherein R^. R^. R^, R7 and R* are as defined in Claims 4 to 6 and L is a leaving group, with a compound 
of formula (III) 



or a salt thereof, wherein R^ is as defined in any of Claims 4 to 6; 

and isolating the compound of fomnula (la) as the free base or a salt thereof; 

and optionally converting one compound of fonmula (la) into another compound of fbmiula (la); and 

optionally converting the compound of fbnnula (la) in the form of the free base into a salt thereof, or 




(II) 




(III) 
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optionally converting one salt into another salt 
Claims for the following Contracting States: ES.GR 
5 1. A process for the preparation of a compound of formula (la) or a salt thereof 



10 




(la) 



^5 R* 

wherein and are the same or different and are each selected from hydroxy, or a group NR^R^^ whe- 
rein R^ and R^^ are each hydrogen, alkyl. aryl, arylalkyi or together with the nitrogen atom to which they 
are attached forni a ring, optionally containing a further heteroatom and optionally further sut>stituted by 
20 alfcyt. aryl or arylalkyi; 

R3 is selected from hydrogen, haloalkyl. alkyi and halo. 

R< to Rs are the same or different, and are each selected from hydrogen, halo, nitro, amino, sulphonamido 
or alkylsulphonyiamino; 

or R^ and R^ or R^ and R^ may together form a carbocydic ring; 
25 with the proviso that at least one of R^ to R^ is other than hydrogen; 

which comprises reacting a compound of formula (il) 
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(II) 
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wherein R^, R^, R^ R7 and R^ are as defined above and L is a leaving group, with a compound of formula 
(110 



NH 



45 



(III) 



or a salt thereof, wherebi R^ is as defined above; 
so and isolating the compound of fonmula (la) as the free base or a salt thereof; 

and optionally converting one compound of formula (la) into another compound of formula (la); and 
optionally converting the compound of formula (la) in the form of the free base into a salt thereof, cw 
optionally converting one salt into another salt 

># 

S5 2. A process as claimed in Claim 1 for tiie production of a compound wherein: 

R^ and R^ are tiie same or different and are each selected from amino, all^amino, dialkylamino, mor- 
pholino. piperazinyl. or N'-alkyI piperazinyl; ; 
R3 is hydrogen, alkyl or triftuoromethyl; 
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R* 18 halo or hydrogen; 

R* is halo or hydrogen; 

R^ is haio, nitro, amino or hydrogen; 

R7 IS haio or hydrogen; 

R^ is halo or hydrogen; 

or R* and R^ may together fomn a carbocydic ring; 

provided that when R^ is chloro, and R^ and R^ are both amino and R' is hydrogen, then one of R^, R^ 
R7 and R^ is other than hydrogen. 

A process as daimed in Claim 1 for the production of a compound selected from: 

2.4-Diamino^2,3-dtchlorophenyl)pyrimidine; 

2,4-Diamlno-6-<2-chlorophenyl)pyrimidine; 

2.4-Diamlno<€'^2,4-dichloropheny1)pyrimidine; 

2.4-Diamino-5-methyl-6-(4-chlorDpheny1 )pyrimldine; 

2,4-Diamino-6-(a-naphthyf)pyrimidine; 

2.4-Diamino-6-(2,3,5-trlchlorophenyl)pyrimidlne; 

2,4-Diamino-5-methyi-6-(2,3,5-trichiorophenyl)pyrimldine; 

2.4-Diamino-5-trlfluoromethyl-6-(2,3,5-trichtoropheny{) pyrimidlne; 

2,4-Diamino-5-nitro-6-(2,3.5-trichIorophenyl)pyrimldine; 

2»4-Diamino-5-methyl-6-(4-amlno-3,6-dlchlorophenyl) pyrimidlne; 

2,4-Diamino-5-methyl-6-{3,5-dichlorophenyl)pyrimidine; 

4-Amino-2-N,JWinriethylamino-6-<2.3,5-trichlorophenyl) pyrlmidine; 

4-Amino-2-NI-morphoIino-6-(2,3.5-trichloropheny()pyrimidine; 

4-Amino-2-(4-methylpipera2in-1 -yI)-6-(2.3.5-lrichiorophenyl) pyrimidine; 

2,4-Diamino-5-methyi-6-(4-amlno-2.3.5-trichlorophenyl) pyrimidine; 

2,4-Diamino-6-(4-amino-3,5-dichlorophenyl)pyrimidine; 

2,4-Diamino-6-{4-amino-2,3,5-trichiorophenyl)pyrimldine; 

or a salt thereof. 
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